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(71) Wc. NiPPONDENSO Ca. Ltd.. a 
Japanese body corporate, of Kariya-shi. 
Aichi-ken. Japan, do hereby declare the in- 
vention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: »u j x 

The invention relates to a metnoq lor 
10 producmg a stator stack for electrical 
machines. . . 

In a previously proposed method wma- 
ing slots are stamped into a steel sheet 
strip and the strip is then formed mto a 
15 helix. The individual coils of the hdix are 
welded together by means of protccttve ^s 
welding to form a stator stack. The axial 
end faces of the helix are then pressed to 
form substantially flat plane-paralld ei^s. 
20 In order to achieve axial alignment of the 
winding slots of the helix, teeth on the per- 
iphery of the coiling device arc broxi^t 
into engagement with the respective wmd- 
ing slots during coiling of the stnp. If there 
25 is a large number of winding slots, then 
this method has the disadvantage that 
projections formed between the wmdmg 
slots of the strip can both obstruct and 
damage one another. If the mechanical 
30 rigidity of the projections of the stnp is 
low. there is the disadvantage that, even if 
the proiecUons do not obstruct one 
another, they are distorted by the teeth of 
the coiling device. 
35 A further known method for producing a 
stator stack entails tooth-shaped projec- 
tions being formed on one edge of the 
sheet steel strip which is to be coiled to 
form the stator stack and, in order to align 
40 the windmg slots of the strip, a toothed 
wheel of the coiling device engages with 
said projections. A disadvantage of this 
method is that an additional operation is 
required to construct the tooth-shaped 
45 projections on the strip. Furthermore, the 



stator cross section is reduced undesirably 
by the recesses between the tooth-sfaawKi 
projections. In order to compensate for 
this, wider and therefore more expensive 
sheet steel strip must be sued. In addition. 3" 
the length of time for the protective gas 
welding becomes greater and therefore 
again becomes more expensive. 

In accordance with the present invention 
there is provided a method for producmg a 53 
stator stack for an electrical machme com- 
prising the steps of: stamping out a plural- 
ity of winding slots along one edge of a 
strip of steel sheet; locally deformmg the 
strip at predetehrmined areas along its 60 
lenrth to provide a plurality of projecuons 
along one face of the strip and a plurality 
of correspondirg indentations along the op- 
posite face of the strip; windmg the s np 
toto a helU so as to align ^e winding slots 65 
to form a plurality of grooves which ex- 
end the length of the helix substantially 
parallel to the longitudmal axis of the 
telix, the positioning of the projections 
being such that the or each projection of a 
coil of the helix engages with a respective 
indenUtion of an adjacent cod. except the 
or eadi projection on one end coil of the 
helix which projection faces outwardly of 
the helix, to form at least one set of 75 
projections aligned along a common axis 
substantially paiaUel to. the axis of the 
helix; disposmg rcspecUve electrodes on 
the projection(s) of said one rad coil and 
on the indentation(s) of the other end coil 
of the helix and welding together fte in- 
dividual coils of the hdjx by resistance 
weldmg to form the stator stadc; and pre- 
ssing the axial end faces of &e helix to 
form substantially flat 0ane-paraUel ends. 

In order to enable as dose a connection 
as possible between the individual coils of 
the helix during resistance wddmg, each 
indentation, in a further e°»^«>dim«^ on 
invention, comprises an annualr recess and W 
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a blind bore .which is concentrically tor- 
med iii the recess. Moreover, the projec- 
S and^e corresponding blind bore on 
o^osk fece of the strip are at sub- 

5 SSitSy the same shape. alAoi^ the 
nroiectiott iS largM than tiie blmd bore so 
. ff S^US of llie i^evant projecuon 
• is pressed into both the blind bore and the 
■ SfS- recess of the matrng or com- 
loSit^ry indentation during welding, 
thus enlarging the welding P?^^...^ 

The present invcnUon is further de- 
scribed heremafeer. by way of .example, 
reference to the accompanymg draw- 

15 -^^i^,"^^- view of a front face of a 
sts^or steck;^^ a side view of the stator 

20 '"pmowV a portion of a strip of steel 
sheet provided with winding grooves; 

Kg 4 shows the steel sheet stnp of Fig. 
3 having centering projections; 
Hg. 5 shows a cross section through the 
25 stwl she^t strip of Fig. 4 along the Ime V- 

^vJi^^ovfs a sheet steel strip which h 
wound into a helix to form, a stator stack 
and which has electrodes disposed on the 

30 axial end faces of the stack; and 
30 ^^^^ ^jj^g a resistance-welded stator 

Wnding slots 2 are stamped out at 
equal intervals along one edge of a steel 
35 sheet strip 1. forming tooth-shaped projec- 
t5V«« I between each adjacent pan: of slots 
2 The S^is locally'deformed at equal 
tate^als^ong the unstamped base portion 

4 of the strip 1 by a ptessmg actirai to 
40 fom centering projections 6 on one face 5 

thf striD I and corresponding m- 
dintStonsTon the opposite face 7. of the 
Srriach indentation 8 a?mpnses an 
Sli recess 9 in which a blmd bore 10 
A'i ff^oSen^cally formed. The total volume 

5 Se Sitation 8 is approximately equ J 
?o that of the ?orrespondmg pioj^tion 6. 

2Sndtg OTTJ. AM 

sn SI sS shape but of different vol- 
^° ^e ftTproj^tion 6 being larg^ than 
^ bltad bori 10. The distance betwe^ 
IdiaSnt projections 6 is such that whM^ 
Kip 1 ii wound to form .a hel« 
each projection 6 on each cod of the helBt 
t alimed with a projection 6 on each ad- 
fa^^Sf^llTtheleix. Thus at o^ 
set of aligned pro ections 6 is f ormed w^ 
the proiertions having a common axis «- 

60 tSdtog parallel to ^^}o^^^^f^^£ 
*hZ iT^iT Each projection of all but me 
St of S helii thus eng^es with a 
SpSe indentation on an adjacent cod 

65 °*Whef & projections 6 are aligned, the 



slots 2 of the strip arc also aligned to form 
a number of grooves wluch extend the 
length of the heUx substantially parallel to 
the axis of the helix. tn 
Electrodes 14 and 15. are now disposed 70 
on the centering projecUons 6 and Jhe in- . 
dentations 8 on the respective end faces 12 
S 13 of the helbc. "Ae individual wmd^ 
Sigs of the stator stack 11 are we^ 
tolether by resistance welding.. Each c^- 75 
terine projection 6 is pressed into the re- 
spSvf Sly adjace^ ^^S^^^^^jg 
8 so that the individual cods of the helix 

^Fffiylh'eS'end faces 12 and 13 of 80 
the stotor stack 11 are also pressed to 
fom SbstaSally flat plane-parallel ends. 
WHAT WE CLAIM IS: — 
1 A me^od for producmg a stator 
stack for an electrical machine ^co^ismg 85 
the steps of: stampmg out a plurahty of 
winding slots along one edge of a strip ot 
SHheet; locallf deforming the stem at 
wcdetermiied areas along its length to 
Jrovidea plurality of projections along one 90 
S of the strip and a plurality of corres- 
?OTd& indentations along the. opposite 
f^^the strip; wmding the strip mto a 
hX so as to align the windmg slots to 
fom a plurality of grooves v^rhich extend 95 

h^engtS of th^ helix .su^^^^f 1^^! 
tn tVift loneitudinal axis of the Helix, tne 
posSiS' S the ptojection^bemg su^h 
that the or each projection of a coil ot tne 
hdlx enSes witl .a respective mdentation 100 
of an adjacent cod. except tiie or eacn 
projection on one end coil ofthcis^ 
wffi projection faces outwardly of ^e 
hdix to form at least one set of .projw- 
tiont ahied along a connnon ««s sub- 105 
stantially parallel to the axis of the helix, 
dloS respective electrodes on the 
SS(s) of said one end coil aod on 
^e1ndentation(s) of .the other end coil of 
the helix and weldmg together the m- 1 10 
SviduaT coils of the helix by Resistance wel- 
ding to form the stator stock; and pressmg 
?he axial end faces of Ae hel« to form 
substantially flat plane-parallel ends. 

2. A method as clauned m daun 1, 115 
wherein each indentation comprises m an- 
nular recess and a blind bore concentrically 
formed in said recess. . . 

3 A method as claimed m claim 2. 
wliiein Sch projection and the corres- 120 
nSdS blind bore on the opposite face of 
§ie Srip are of substantially the same 
Sipe ^d ti^ projection is larger than said ^ 

A^'method as claimed .m . any of 125 
clafans 1 to 3. wherein the projecUons and 
Sn^rresponding indentations, are formed 
at equal intervals along the strip. 

A metiiod of producmg a stator 
stack subSSly aT hereinbefore de- 130 
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scribed with reference to the accompanying 

^T'Tstator stack when constructed in 
acLd^i with a method as clauned m 

constr^tff substantially as herembefore 



described with reference to the accompany- 
ing drawings. 

W P. THOMPSON & CO 
Coopers Buildings, 
12. Church Street. Liverpool. LI iAU 
Chartered Patent Agents. 
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2 SHEETS xhfs drawing is a reproduction of 
the Original on a reduced scale, 
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